Effect of hypothyroidism on the lipid composition and fluidity of rat colonic apical plasma membranes.
Prior studies have suggested that the lipid composition and lipid fluidity of cellular membranes of various organs are altered in the hypothyroid rat. To date, the effects of hypothyroidism on these parameters have not been examined in rat colonic apical plasma membranes. In the present experiments, male Sprague-Dawley rats were fed a pelleted diet (control group) or the same diet containing 0.1% propylthiouracil (hypothyroid group) for 3 weeks. The lipid composition and lipid fluidity of apical plasma membranes prepared from colonocytes of these two groups of animals were then examined and compared. Membranes prepared from the hypothyroid animals were found to possess a higher level of linoleic acid (18:2) and a lower level of arachidonic acid (20:4) than membranes from control animals. The molar ratio of cholesterol/phospholipid was also lower in hypothyroid membranes secondary to a decreased cholesterol content compared to their control counterparts. Moreover, the lipid fluidity of colonic apical plasma membranes, as assessed by (1) the ratio of excimer to monomer fluorescence intensities of the lipid-soluble fluorophore pyrenedecanoic acid and (2) the anisotropy values of the fluorophore DL-12-(9-anthroyloxy)stearic acid using steady-state fluorescence polarization techniques, was greater in hypothyroid animals. These data, therefore, indicate that alterations in the lipid composition and fluidity of colonic apical plasma membranes can be detected in hypothyroid rats.